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CONCEPTUAL SITE GROUND WATER MODEL

Generalized Cross Section Through San Mateo Creek Basin
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CONCEPTUAL SITE GROUND WATER MODEL

Generalized Cross Section Through San Mateo Creek Basin
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CONCEPTUAL SITE GROUND WATER MODEL

NORTH

“a

San Mateo Creek

Surface Water
Recharges
Alluvium

Alluvial Ground Water
Recharges Bedrock
Aquifers

Draft — For Discussion Purposes Only



URANIUM MILL SITES IMPACT GROUND WATER

All Four Uranium
Mill Sites
Impacted Ground
Water in San
Mateo Creek Basin

Uranium Impacts
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PHASE 2 OBJECTIVE

" Assess Impact of Mine Discharge Water on
Ground Water
" Change in Saturation Levels Over Time
" Change in Water Quality Over Time

" Trace Movement and Mixing of Mine Discharge
Water with Formation Water

" |dentify Isotopically Distinct Impacted and Natural
Ground Water

" Focus Study on Areas of Navajo Interest

Mine Discharge

Water is from
Morrison Fm (Ore
Zone) and Overlying
Dakota Sandstone
Formation (Drained
into Morrison Fm)
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SUMMARY OF HISTORIC

MINE WATER DISCHARGE QUALITY
And Comparison to Alluvial Background Water Quality

Contaminant 1981 Mine Water 1981 Mine Water 1978-80 San Mateo

Discharge Discharge Creek Upland

Ambrosia Lake Area | San Mateo Area Alluvial GW

(Background)

Gross Alpha (pCi/L) 580 1,100 2.5-15.0
Uranium (mg/L) 2.4 0.080 0.005-0.010
Selenium (mg/L) 0.410 0.040 0.005 — 0.005
Molybdenum (mg/L) 0.79 0.32 0.005 -0.010
Chloride (mg/L) 90 10 3-8
Sulfate (mg/L) 837 205 5-20
Total Dissolved Solid 1,690 520 125 - 300
(ppm)

New Mexico 1981 and 1986 Reports



PHASE 2 REPORT — MAJOR COMPONENTS

* Hydrogeology
= Hydrogeological Cross Sections
= Structure Map — Base of Alluvium
= Ground Water Flow Maps
= Chemical Isoconcentration Contour Maps
= Saturation Thickness Maps

" Geochemistry
= Trace Metals,
= Major lons,
= Stable Isotopes of Water,
= Sulfur Stable Isotope
= Uranium Isotopes
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ALLUVIUM SATURATION
mbrosia Lak and Section 35 Mine Areas - 2015

Modified from Rio Algom



o Dry Borehole
® Alluvial Monitoring Well
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Alluvial Aquifer
Late 1970s — Early 1980s

Uranium Map
Central SMC Basin

f Start of Increasing

Uranium Trend —
Well SMC-11 (920)

and DD
® Dry Borehole
® Phase 1 or 2 Well 190 Uranium
Concentration
® Homestake Well (Homestake
Monitorng Data -
50 -99 pg/L 1981)
100 — 299 pg/L
Uranium

Concentration
(New Mexico EID
Monitoring Data —
1978-1982 Mean)

300 — 499 pg/L

]
[
- >500 pg/L

Estimated Alluvial
Aquifer Boundary




Uranium (mg/L)

Homestake Well 920 (SMC-11)
Uranium-Time Trend Plot
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Alluvial Aquifer

2014/15 Uranium Map
Central SMC Basin

® Dry Borehole

® Phase 1 or 2 Well

® Homestake Well

100 — 199 pg/L

] 200-299 pg/L
B 300 g1

/ Estimated Alluvial
Aquifer Boundary

Draft — For Discussion Purposes Only

190 Uranium
Concentration
(from Homestake)

Uranium
Concentration
(Phase 2)
Change in
+ 1 1 .0’ Water Level
1977 to
Present
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Alluvial Aquifer

Late 1970s — Early 1980s
Selenium Map

f Start of Increasing

Selenium Trend

Central SMC Basin
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Homestake Well R
Selenium-Time Trend Plot
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Homestake Well Q
Selenium-Time Trend Plot
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Homestake Well DD
Selenium-Time Trend Plot
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Alluvial Aquifer

2014/15 Selenium Map
Central SMC Basin

@ Dry Borehole P, 93
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HOMESTAKE SITE
SATURATED
ALLUVIUM

1960 INVESTIGATION
O Water in Borehole
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Cross Roads Area

CE20ilelEnagle




DAKOTA
URANIUM MAP
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GEOCHEMISTRY

= Stiff Diagrams

" Tri-Linear Diagrams

" Delta 180 and 2H Isotope Plot

" Uranium Mass vs Uranium Activity Ratio (UAR) Plot
" Chart of Geography Area vs UAR

= Sulfur Isotope Plot
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STIFF

DIAGRAMS
BEDROCK

Alluviam-Bedrock Mix
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D. Averages for all aguifer formations
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* Alluvium-Bedrx Mix
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8180 v. 82H (%) of P2 samples and previous investigation samples with the Craig global
meteroric water line, San Mateo Creek Basin, New Mexico
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Delta H2 Isotope
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Uranium Activity Ratio (UAR)
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Uranium Activity Ratio (UAR) **U/*®=y (pCi/L)
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84S concentration in %. versus SO, concentration in mg/L, P2 groundwater samples,
San Mateo Creek Basin, New Mexico

Reis 1932 thesis Group || samples source is mine
discharge water: 8% range = -15%: ta -3 %

Seawater 0345 of 50, = + 21 %o (Kendall & Doctor, 2003).
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Eermac Mine Pyrite 4345 valués: MW-35-0 i @ Town of San Mateo Qal
;:f- gy t-‘ Section 35 Mine Gal ¥ East of Hwy 605-509 Junction Qal
E. I3 = =31 a7
Sec. 30=-13.9 % groundwater source is @ Section 35 Mine arroyo Qal
SMC-23 previous mine discharge
@ e R ® Top of Arroyo del Puerto Qal
& Morrison Formation Imw
: SMC-24
M F ———
MN-15 — tdz;iu:imr:r:r]npﬂ ® Deadman Curve to Lower SMC Floodplain Qal
L \ ¥  Lower SMC Floodplain Qal-Trc Mix
SMC-23 O MW-35-8 + 3an Andres L5-Glorieta 55 Psa
A Lower SMC Chinle Trc
“— SMC-24
® Morrison Fm AVG
MCc3 wweweesss Linear {All P2 Sample Data)
M -SMAC-13 e ﬁ e 1L Roundy Ranch drainage Qal from
A SMC-11 o Chinle source rocks {open 3345 +15%. indicates very saline
system) source (evaporated, enriched)
® c3 where Na+(1=>>50, (cdosed
Al lower SMC Basin floodplain area Ozl & Qal/Trc mix B N-17 w-pu
s e =
sa.mples are ﬂegletf:q in 8**5 suggesting: residual mine Gt 16 it st oF et Salnplis - A
discharge water; mixing of 2 or more water sources; SMC-08 From 15 Morsisen Frm wells NW San Tuar Basin SAG-PV
regxidation of H,5 gas; pyrite oxidation-dissolution; & 4 [8%45 = +5 58%,, 50, = 696 mz/L)
¥ S5MmC-12
b i SAG-01 —, = 5MC-10 e & Im AVEG &%5 +3%0 to +6%a is from
& T IR atmospheric suffur {coal
A ower plant
Reduction of 53, by bacteria in an open/cosed system 807 - piant)
should provide a residual solution enriched in A5 since E &
# N-5A
lighter 5 isotope goes to sulfide gas (H,5).
T
9 sample AVG 8345 = -6.9% in Section R*=0.1433
15 Mi 4 BG-04
__ Faith Mine in Todilto Ls pyrite 8% = -27.2% = il """""..___E 2
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T !
-28.00 -23.00 -12.00 -13.00 -8.00 -3.00 2.00 17.00

48 concentration in %
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